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[ Abstract ] Background and purpose: This study investigated the relationship between (S100 calcium-binding
protein A4, S100A4) in chronic gastritis, intestinal metaplasia, dysplasia adenomatous, normal tissue tissue samples and
expression in gastric cancer and clinical characteristics. Methods: HE staining of the use of gastric specimens taken for
histopathological diagnosis; using immunohistochemistry to detect the expression of tissue SI00A4 protein; qRT-PCR
was used to detect mRNA expression of S710044 gene; Western Blot detection of 70044 gene encoding protein. Kaplan-
Meier survival curves were used to distinguish and compare survival. Results: S100A4 protein and mRNA expression
gradually increased in the following order: normal tissue<gastritis<intestinal metaplasia<dysplasia<carcinoma. S100A4
levels with tumor size, depth of invasion, lymphatic invasion, lymph node metastasis and lymph node metastasis (TNM)
staging, but with cancer patients independent of age and gender. Intestinal type (IT) cancer showed higher than the
diffuse type (DT) of cancer S100A4 expression. SI00A4 gene overexpression in a larger diameter, deeper invasion,
lymph node metastasis of gastric and IT cancer was found. Kaplan-Meier method using univariate analysis showed
weak expression of 70044 gene is not expressed in patients with moderate or S7/0044 gene have lower survival rates
compared. Conclusion: Upregulated S/0044 gene may play an important role in the malignant transformation of

epithelial cells in the stomach, and gastric cancer growth, invasion, metastasis and prognosis were positively correlated.
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Thus, S100A4 may be considered as a potential marker to show violations of gastric cancer. SI00A4 expression in

diffuse unique cancer can be used to distinguish between cancer and diffuse intestinal cancer, and can be used as a

molecular characteristic distinguish two types of cancer.

[ Key words ] S100 calcium-binding protein A4; Gastric cancer; Immunohistochemistry; RT-PCR; Western blot
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Fig.1 Immunohistochemical staining of S100A4 protein showed positive expression in different gastric lesions

A: Gastritis; B: Intestinal metaplasia; C: Adenomatous dysplasia; D: Cancer tissues; E: Normal tissue.
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Tab. 1 Differential expression of SI00A4 protein in gastric tissue specimens
S100A4 expression
Group n
- + ++ +++ PR/% P value
N 1ti 348 319 16 10 3 8.3
orrr{a. issue <0.001
Gastritis 73 59 8 19.2
Intestinal metaplasia 86 66 13 5 2 233
Adenoma 63 41 13 2 349
Gastric carcinoma 348 156 29 62 101 55.2

-: Negative, 0%-5%; +: Weakly positive, 6%-25%; ++: Moderately positive, 26%-50%; +++: Strongly positive, >50%; PR: Positive rate.
®2 BREALAHSI00MEBNRIZSIEFRFERFENXR

Tab. 2 Association of S100A4 protein expression with the clinicopathological features of the gastric cancer patients

Clinicopathological features n S100A4 expression
- + ++ +++ PR/% P value
Agelyear 0.277
<55 139 67 12 23 37 51.8
=55 209 89 17 39 64 57.4
Gender 0.183
Male 248 102 27 46 73 58.9
Female 100 54 2 16 28 46.0
Tumor size/cm <0.001
<4 120 84 4 11 21 30.0
>4 228 72 25 51 80 68.4
Depth of invasion <0.001
T,-T, 33 25 2 2 4 242
T,-T, 315 131 27 60 97 58.4
Lymphatic invasion <0.001
192 116 14 20 42 39.6
+ 156 40 15 42 59 74.4
Venous invasion 0.44
- 245 135 17 32 61 44.9
+ 103 21 12 30 40 79.6
Lymph node metastasis 0.002
- 138 83 4 12 39 39.8
+ 210 73 25 50 62 65.2
TNM staging <0.001
I 6 6 0 0 0 0.0
I} 60 48 2 4 6 20.0
I 104 50 5 15 34 51.9
v 178 52 22 43 61 70.8
Lauren’s classification <0.001
Intestinal-type 203 131 7 23 42 355
Diffuse-type 145 25 22 39 59 82.8

-: Negative, 0-5%; +: Weakly positive, 6%-25%; ++: Moderately positive, 26%-50%; +++: Strongly positive, >50%; PR: Positive rate.
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Fig. 2 Association of SI00A4 mRNA expression with the clinicopathological features of the gastric cancer patients

A: S100A4 mRNA was detectable in gastritis (Gas), intestinal metaplasia (IM), dysplasia (Dys), and carcinoma (Ca) samples, as revealed by qRT-
PCR analysis, and it gradually increased from Gas, IM, Dys to Ca (*: P <0.05; Ca vs Gas). B: SI00A4 mRNA expression was higher in gastric
carcinomas that showed a larger diameter (*: P<0.05; >4 cm vs <4 cm). C: Deeper invasion (*: P<0.05; AGC vs EGC). D: Frequent lymph node
metastasis [ *: P <0.05; LN(+) vs <LN(-) ] . E: Intestinal-type (*: P<0.05; DT vs IT). Data were presented as ¥+s. EGC: Early gastric cancer;
AGC: Advanced gastric cancer; LN: Lymph node metastasis; IT: Intestinal-type; DT: Diffuse-type.
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Tab.3 Association of S100A4 protein expression with the clinicopathological features of the gastric cancer patients by RT-PCR

Clinicopathological features n S100A4 expression P value

Age/year 0.258
<55 139 0.780 4+0.105 2
=55 209 0.810 5+0.943 8

Gender 0.196
Male 248 0.815 4+0.078 2
Female 100 0.783 4+0.094 3

Tumor size/cm <0.001
<4 120 0.764 3+0.095 4
>4 228 0.869 340.102 3

Depth of invasion <0.001
T,-T, 33 0.650 8+0.090 6
T, T, 315 0.783 9+£0.082 2

Lymphatic invasion <0.001
- 192 0.823 9+0.081 9
+ 156 0.859 2+0.101 5

Venous invasion 0.56
- 245 0.715 7+0.106 9
+ 103 0.823 0+0.125 3

Lymph node metastasis 0.003
- 138 0.793 440.048 3
+ 210 0.940 5+0.034 5

TNM staging <0.001
| 6 0.634 8+0.143 6
I} 60 0.734 940.074 2
I 104 0.803 9+0.082 9
v 178 0.856 2+0.101 9

Lauren’s classification <0.001
Intestinal-type 203 0.647 3+0.079 2

Diffuse-type 145 0.8345 4+0.094 9
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Fig.3 S100A4 protein expression level during gastric carcinogenesis and its correlation with clinicopathological features of carcinoma.

The density of S100A4/GADPH

A: Using GADPH (37x103) as an internal control. B: Densitometric analysis demonstrated SI00A4 expression in gastritis (Gas), intestinal
metaplasia (IM), dysplasia (Dys), and carcinoma (Ca) specimens, and the S1004A protein expression level gradually increased from Gas, IM, Dys
to Ca (*: P<0.05, Ca vs Gas). C: S100A4 protein expression was higher in gastric carcinomas that showed a larger diameter (*: P<0.05, >4 cm
vs <4 cm). D: Deeper invasion (*: P<0.05, AGC vs EGC); E: Frequent lymph node metastasis *: P<0.05, LN(+) vs <LN(-). F: Intestinal-type
(*: P<0.05, DT vs IT). Data were presented as x+s. EGC: Early gastric cancer; AGC: Advanced gastric cancer; LN: Lymph node metastasis; IT:
Intestinal-type; DT: Diffuse-type.
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Tab.4 Association of S100A4 protein expression with the clinicopathological features of the gastric cancer patients by Western blot

Clinicopathological features n S100A4 expression P value
Agelyear 0.189
<55 139 1.785 9+0.145 2
=55 209 1.835 2+0.830 2
Gender 0.211
Male 248 1.739 5+£0.065 7
Female 100 1.690 3+0.903 2
Tumor size/cm <0.001
<4 120 1.827 3+0.073 8
>4 228 1.963 2+0.093 2
Depth of invasion <0.001
T.-T, 33 0.930 2+0.293 4
T,-T, 315 1.129 3£0.109 3
Lymphatic invasion <0.001
- 192 1.039 4+0.084 3
+ 156 1.394 5+0.093 4
Venous invasion 0.46
- 245 0.935 6+0.102 3
+ 103 1.302 3£0.132 1
Lymph node metastasis 0.004
- 138 0.940 5+0.104 5
+ 210 1.373 2+0.095 7
TNM staging <0.001
I 6 0.649 5+0.203 4
I 60 0.934 1+0.103 4
] 104 1.234 54+0.058 4
I\ 178 1.746 6+0.043 9
Lauren’s classification <0.001
Intestinal-type 203 0.647 3+0.080 2

Diftuse-type 145 1.356 4+0.089 9
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Fig. 4 Correlation between S100A4 expression status and
prognosis of gastric carcinoma patients
Kaplan-Meier curves were plotted to determine cumulative survival

rate of patients with gastric carcinomas based on S100A4 expression.
The cumulative survival rate of patients with weak or moderate

*5 BEEELEFHNEZEZRSHW

Tab.5 Multivariate analysis of clinicopathological variables to determine the survival of gastric carcinoma cases.

Clinicopathological parameters Relative risk (95%CI) P value
Age (=55 years) 1.399(0.992-1.898) 0.057
Gender (female) 0.729(0.519-1.241) 0.087
Depth of invasion (T,_,) 2.288(1.689-6.234) 0.048
Lymphatic invasion (+) 1.528(1.055-2.367) 0.049
Venous invasion (+) 1.672(1.063-2.723) 0.041
Lymph node metastasis (+) 2.042(1.114-3.931) 0.027
TNM staging (1l-1V) 5.584(2.126-12.045) <0.001
Lauren’s classification (intestinal/diffuse) 1.119(0.886-1.393) 0.287
S100A4 expression (+, ++, +++) 1.522(1.325-4.236) 0.045

S100A4 expression (green curve) was lower than that of patients not
expressing S100A4 (blue curve; P<0.001).
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